To study the nutritional treatment of anaemia as compare to marketed available drug (Ferrous sulfate) in animal model.
Introduction
Anaemia is defined as a disease, decrease in blood haemoglobin concentration. In anaemia hypoxia occurs because erythrocytes fail to proper supply of oxygen to body tissues [1] . It is common health issue of low, middle and high-income countries and produce bad impact on social and economic development. The most reliable marker for anaemia is to determine blood haemoglobin concentration [2] . Around the world 1.62 billion people effected from anaemia. High prevalence 47.4% was observed in preschool-age children and low prevalence 12.7% in man [3] .
Iron deficiency anaemia was nutritional disease that causes erythropoiesis and traditional iron supplement cause gastrointestinal irritation [4] . Many iron compounds were used to treat anaemia, one of which is ferrous sulfate that was commonly prescribed medicine by physicians. Ferrous sulfate has high iron content and better absorption, help to relieve symptoms of iron deficiency anaemia which produces side effect such as diarrhoea, epigastric discomfort and constipation [5] . Oral iron is first line treatment of iron deficiency anaemia, but many subjects were not tolerated, not respond to word treatment [6] .
Illicium verum (Chinese star anise) is a member of Magnoliacease family, used as flavour in china 5 spices. It is grown in mountain area particularly in lanson province, cochin, south china and Vietnam. Fruit of Illicium verum is star shaped and in each arm seed pod [7] . The fruit of Illicium verum have bitter taste, tannins and essential oil 9-10%, ethanol 85-90%, α-pinene, limone, β-phellandrene, α-terpineol, farnesol and safrol. By performing chemical analysis of oil identifies 16 compounds and these oils possess antifungal activities [8] . Illicium verum was recognized as both food and medicine by the ministry of health, people republic of china because of low toxicity to human [9] . Iron supplements contain many side effects that's why using natural compound Illicium verum (ethanolic extract) which was easily available in kitchen of every house of Pakistan, used in different dishes and its effect was examined by haematology and behavioural activity. It was determining the ethanolic extract and aqua extract of Illicium verum was beneficial for the treatment of anaemia without any side effect.
Material and Methods

Quality of animals
Locally bred male Albino Wister rats weighing about 180 to 200 gm on arrival purchased from animal house of research institute of Agha Khan University Karachi Pakistan were used throughout the experiment. Animals were brought and studied in the Biochemistry department of Federal Urdu University of Arts, Science and Technology, Karachi, Pakistan. These rats were individually kept in specially designed cage with saw dust cover floor in a quiet room, with free access to cubes of standard rat's food and water at least 3 to 4 days before starting the experiment. So, the rats could adapt themselves to the new environment. Total of 24 rats are used, divided into 4 groups, each group consist of six rats. Group 1 called control given saline. Group 2 called model, group 3 and 4 are used as test 1 and 2 respectively. Model and both test groups were made anaemic by pricking on their tail and drawn 2-3 drops of blood daily for one week. After making them anaemic model remained untreated till the end of the experiment. While, test 1 group of rats were treated with the marketed available anti-anaemic drug called ferrous sulphate and test 2 treated with anti-anaemic Illicium verum extraction for six weak. 
Mean weight of animals before treatment
Preparation of saline
For the preparation of 0.9% solution of NaCl, take 4.5gm NaCl and dissolved it in 500 ml water and then it was freeze to get chilled saline.
Preparation of drug
Ferrous Sulfate drug was given to T1 group of rats as 30mg/kg body weight, after dissolving in water for six weeks.
Preparation of plant fruit extract
Illicium verum was crushed and extract was prepared in ethanol for two weeks [10] . Ethanol was evaporated with the help of hot plate magnetic stirrer and precipitates were dissolved in saline water, which was given to T2 rats as 80 mg/kg body weight for six weeks [11] .
Handling
The oral administration of drugs to laboratory rats require extensive handling and it is recommended that prior to experimental manipulation, such animals should be handled on a regular basis in non-life-threatening situations like weighing, petting, giving food treats. This makes the animals respond positively to handling and learn to recognize individuals. The animals should be handled gently but firmly avoiding loud noises or sudden movements.
To remove the rats from the cage, it is picked up by the tail close to the base and placed on the flat surface of a bench. Holding tail with the right thumb and forefinger, the scruff of the animal is reached for with your left thumb and forefinger. It positioned them firmly on either side of the animal's head at the level of the mandible. While, the rest fingers and palm of the left hand are used to firmly press the thorax or trunk down against the flat surface of the bench. The tail may be held either firmly against the trunk with the fifth finger of the left hand of left hanging free. When held firmly this way, the rat is restrained and the oesophagus is as straight as possible.
Experimental protocol
Behavioural activities were monitored during treatment after 2 nd , 4 th and 6 th weeks, in light and dark environment. Light and dark activity is specific for anxiety the apparatus used in light and dark experiment consisted of small square area (26 × 26 × 26 cm) with an access (12 × 12 cm) walls of one compartment was transparent and other dark. Experiment was performed under normal day light, the experimental rats, were placed on the dark side of the apparatus than observed that how many time takes to rat move in the light portion within 5 min.
For the next five min the activity was monitored in the open field, and the open field apparatus consists of a square area (76×76cm) with walls of 42 cm high. The floor divided by lines into 25 equal squares. An animal taken out from the specialized cage and placed it in the centre.
Square of the open field apparatus, rats move from centre square, crossing with all four paws, corner sitting, grooming. These all activities scored for five min. Ten min in home cage specially designed made up of Perspex (26 × 26 × 26 cm) with saw dust covered floor was used for this purpose. This activity was monitored as the number of cage crossing and 0.4 scales of increasing intensities of grooming and gnawing. Home cage activity of experimental rats was scored alternatively in a balanced design home cage apparatus to avoid order effect. Forced swimming test is a test, commonly used to measure the effectiveness of antidepressant, although significant criticisms of its interpretation have been made. Animals are subjected to two trails during which they are forced to swim in acrylic glass cylinder filled with water, and from which they cannot escape. The first trail lasts for 15 min. Then, after 24 h, a second trial is performed that lasts 5 min. The time that the test animal spends in the second trails without making any movement beyond those required to keep its head above water is measured. This immobility time is decreased by various types of antidepressant and also by electroconvulsive shock. The Morris water maze activity is a behavioural procedure, mostly used with rodents. It is widely used in behavioural neuroscience to spatial learning and memory. The task is also used as a tool to study drug-abuse, brain development. In this task firstly put the rat in water maze apparatus in which platform is hidden first trail is for habituation continues for five min than after one h second trail is for short term memory and not the time to reach the platform then after one day third trail is for long term memory and note the time to reach the hidden plate form [12] . After monitoring these activities, the animals returned to their cages. 
Mean weight of animals before decapitation
Blood collection after decapitation
Rats were decapitated after performing all activities. The blood was collected from neck wound in the EDTA tubes for haematology.
Hematological test
All haematological tests are performed at Liaqat National Hospital, Karachi, Pakistan. These tests are quantitatively determined in blood. Test include Hb%, RBC, PCV, MCV, MCH, MCHC, TLC and PLT. For haematological analysis XP100 sysmex analyser was used. The principle of this system used was cytometry.
Statistical analysis
Results were represented as mean, ± SD (n= 6) significant difference by Tukey HSD and Duncan test p < 0.05 level from C, M, T1 and T2 following one-way ANOVA.
Results
Behavioural Figure 1a Forced swimming activity show effects on control, model and test groups of rats. Statically analysed by one-way ANOVA (df6, 23) (F=8.73511) (p<0.05) shows that after 6 weeks of treatment depression was markedly decreased in test 2 group of rats as compare to control, model and test 1 group of rats. Figure 1b Open field behaviour shows effects on control, model and test groups of rats. Statically analysed by one-way ANOVA (df6, 23) (F=11.31511) (*p<0.05) shows that after 6 weeks of treatment motor activity was markedly increased in test 2 group of rats as compare to model and test 1 group of rats but decreased as compare to control group of rats.
Figure 1c
Light and dark activity (time spent in light box per 5 minute) statically analysed by one-way ANOVA (df6,23) (F=17.4359) (*p<0.05) shows that after treatment anxiety was significantly decreased in test 2 groups of rats as compare to control model and test 1 group of rats. Figure 1d Light and Dark activity (number of entries in light box per 5 min) statically analysed by one-way ANOVA (df6,23) (F=3.99726) (p<0.05) shows that anxiety of test 2 group of rats, decrease significantly as compare to model, but slightly decreases to control, and test 1 groups of rats. Figure 1e Water maze activity (time for habituation in water maze per 5 minute) statically analysed by oneway ANOVA (df6,23) (F=5.54517) (*P<0.05) shows that recognition memory was markedly increased in test 2 group as compare to control, model and test 1 group of rats.
Figure 1f
Water maze activity (short term memory in water maze per 5 minute) statically analysed by one-way ANOVA (df6,23) (F=7.88701) (*p<0.05) shows that recognition memory of test 2 group was decreased as compare to control but increases as compare to model and test 1 group 1 of rats. Figure 1g Water maze activity (long term memory in water maze per 5 minute) statically analysed by one-way ANOVA (df6,23) (F=3.4372) (p<0.05) shows that recognition memory of test 2 group decreases significantly as compare to model group, and decreases as compare to control but memory of test 1 group of rats also significantly increased. Figure 1h Home cage activity (number of cage crossed per 5 min) statically analysed by one-way ANOVA (df6,23) (F=4.44517) (*P<0.05) shows that test 2 group slightly increases as compare to control, model and test 1 group of rats (Table 1 ).
Haematological
Figure 2a
Effects of Illicium verum extract treatment on haemoglobin (Hb) compared between control, model and test groups of rats. Statically analysed by one-way ANOVA (df6, 23) (F=10.832) (*p<0.05) shows that after 6 weeks of treatment haemoglobin was markedly increased in test 2 group of rats as compare to control, model and test 1 group of rats. Figure 2b Effects of Illicium verum extract treatment on Red Blood Cell (RBC) shows effects on control, model and test groups of rats. Statically analysed by one-way ANOVA (df6, 23) (F=15.5341) (*p<0.05) shows that after 6 weeks of treatment concentration of RBC was markedly increased in test 2 group of rats as compare to control, model and test 1 group of rats. Figure 2c Packed Cell Volume (PCV) statically analysed by one-way ANOVA (df6,23) (F=18.4359) (*p<0.05) shows that after treatment value of PCV was markedly increased in both the tests groups of rats as compare to control and model group.
Figure 2d
Statically analysed by one-way ANOVA (df6,23) (F=3.99726) (p<0.05) shows that Mean Corpuscular Volume (MCV) significantly decrease as compare to model, but slightly decreases to control in both test groups. Figure 2e Statically analysed by one-way ANOVA (df6,23) (F=5.54517) (*P<0.05) shows that Mean Corpuscular Haemoglobin (MCH) markedly increases in test 1 group of rats as compare to control, model and test 2 group of rats. Figure 2f Statically analysed by one-way ANOVA (df6,23) (F=7.88701) (*p<0.05) shows that Mean Corpuscular Haemoglobin Concentration (MCHC) of both test groups was increased as compare to control and model.
Figure 2g
Statically analysed by one-way ANOVA (df6,23) (F=3.3172) (*p<0.05) shows that Platelets Count (PLT) level of both test groups increases significantly as compare to control and model group, but test 2 slightly increases as compare to test 1 group. Figure  2h Statically analysed by one-way ANOVA (df6,23) (F=4.44517) (*P<0.05) shows that Total Leucocyte Count (TLC) level of both test groups also slightly increases as compare to control and model group, are found in normal range.
Discussion
According to WHO 70-80% of people specially living in developing world use non-conventional medicine like herbal remedies [13] . To the best of our knowledge, it is the first study from Karachi, Pakistan to report the herbal treatment of anaemia in replacement of ferrous sulfate. In all over the study significant haematological results were observed which increase the herbal importance.
In serum ferritin protein is present which is used as storage of iron. Ferritin is determined in serum. Ferritin level determines the store level of iron in blood when ferritin level decrease it means iron deficiency occur. Serum ferritin replies spontaneously to iron therapy or iron deficiency [14] . In 2012 greater than 6.8 million oral iron prescriptions were not effective in England, 97.6% subjects were used simple Fe(II) salt. Adverse effect produce on gastrointestinal track is commonly linked with oral iron medication along with nausea, flatulence, abdominal pain, diarrhoea, constipation and black stools [15] . Traditional remedies like use of herbs is common in our history. Different article describes the antioxidant, antimicrobial, antifungal, anti-inflammatory, analgesic, anticonvulsive, insecticidal and sedative properties of Illicium verum [16] . Previous study reported that Illicium verum was possibly an effective as natural antioxidant source [17] .
Study conducted in India describes the roll of some plants that were used to treat anaemia were Eryngium caeruleum (Umbeliferae), Fagonia cretica (Zygophyllaceae), and Aspargus racemosus (Liliaceae) [18] . In this article, illicium verum seed extract was used and found that RBC, haemoglobin and platelet level were significantly increased in rats treated with illicium. Many researches were also conducted on ferrous sulfate for treating anaemia [19] . Previous study reported about fruit extract of illicium verum show sedative and anxiolytic effect on behaviour without affecting motor coordination of central nervous system [8] .
Previous study reported that aqueous leaf extract of pumpkin increases the level of erythrocyte, leukocytes and haemoglobin concentration in rat's blood [20] . But there are few studies were available on natural compound to treat anaemia. Iron deficiency anaemia is most common form of anaemia cause by malnutrition and may be caused due to poor iron absorption because of gastric diseases like Crohn's disease. Iron deficiency occurs due to injury with sever blood loss and blood donation [21, 22] . Many studies conclude the effect of oral iron supplements produce oxidative stress in gastrointestinal tract and other organ like liver, kidney and heart [23] .
Conclusion
It was concluded in the study that the Illicium verum extract produce same effect as common medicine ferrous sulfate on rat's model. In developing country, such as Pakistan the rate of anaemia was increased so there is a need of finding natural compounds to cure anaemia. Natural remedies were vital in modern era because natural compound do not produce side effect.
